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tg^*}jL, #7l ^<£^ sflEl^sM 3 41 ^3 ^^4. #71 

^^1 o. ^v- #°H #7l eMl^ <$<*\2] ^S.S\.o^ tcj-S^ 3. 

^-f^l, #7] #^ a o V 7] g^-fl^ vflSl ^-71 

^nT-ofl yl^H #cfl^^-5- #71 ^&h^P> ^el^ ^Hfll- ^Cf. oHl tc^, # 

71 *Sl-SP> ^Sl^ tilSxfl 7]^; #^1 t^°l¥ n 4t ^*Kr ^-f^, #71 ej^i^ 
^ HHH^I £^1^3 ^aV^S. 7 > #71 #»-t£ ^V 7 ] ^-^d] 

^^£^4 HBl-S £ S. 2 ^ ^ olcf. ^Sj-^AS, #71 iiMli^ ^ 

# ^#*b ^ 514. Stir, #7l IH^I^^S: 160 °C MPAt- 4^7}^^ 

a-^H nflZLSj^ £1^1 (morphology)^- ^ Sa 

4. 

£ 2e 
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[^141 

iH^l-ff ^4 ^ ^{Method of forming A 1 contact} 

51 la ^ £ lb^r ^2fl 7l#ofl ^Hfl o. 4^ 444^ ^ 

4 #£:£-I-44. 

£ 2a 44 £ 2e^r ^4 4^4tr ^ ^HH 44 ^H^lir ^-fr 
^ 44* 444^ ^ ^.£«ol4. 

£ 2f^ ^ ^4 4^4 4 = ^aI^o^i nj-ej. o s vs. n ]- tg^*}^ wj-^^- 

^*>4 4H> 44^4. 

£ 3-^ 1^4 ^Hfl 7l#^l ^ 1H L 4 : B L 44 jr^s. Uj-El-Ifl^ ZLSflS 

£ 4±r 4-E- 4^ ^*HH 44 444 ^314 ^-i- 44 

^4 *i*14(TEM)°-3. 44<>14. 

51 5a ^ 51 5b^ 44 ■& 1^4 ^5fl 7l^ofl 44 *1144 tf^F ^ ^-ssfl 
1- ^r4 44 ^l D 14 (Scanning Electron Microscope, SEM)°-S. #^tr 44l" 0 14. 

£ 6a ^ 6b^ 44 1^4 ^efl 4^°fl 44 *fl44 ^^lif ^ ^2:31* 
^4 44 *i44(SEM)Ji5L #<3tr 44«44. 
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1020020050491 %^ <^^: 2003/3/3 

[^°1 s. m 

-E3i# ^*Rr ^^1 W # 3 ^Ml<5}-711 ^ul-^- 

^ yfl^d ^27} Jl^^Sl- ^ 4*2}-^ 41 4^, (aspect ratio)7> # 

7>^ oicf. o]^] ig.Eflo} oj-s^-^d^ i3]E^ (sputtering) 5E^r CVD^f ^ 

^ ^ tifl^ ^ H o V ^-^ ^*°1 ^ C^J-g- 7]^ 37] 7> ^ ^ 

-o^l^ 3@J| ^«o]] a.ol^( void ) ^^-o] ^-xg^^ #*K5L^( s tep coverage) 

IE la ^ 5L lb^r ^Efl 7l#ofl 4^ ^ # ^ef^^r ^ 

£ la ^ 5L lb» |25}o] , 71^(1)^1 ^-^-^ ( 3)-g: ^#*}JI 5*I-SjK5)» 

^tr4. #7] -£^(5)^ g^r ^^-^^^(7)# ^^*>JI #7l ^^(7)^- ^ 

#71 51^(5)^ £#^1 71 ^ ^l«^(8)# ^#th}. #71 ^^^(8)ol 

#71 «VE*ll 7l^r(l) #<q ^ofl ^.^(ohmic) ^r*K9)* ^-4=^ 
(10)# gj=7fl ^#*Vr4. A o > 7l ^nv (10) Aj-ofl ^ul^^(n)^. SE^r CVD^-^l 

«o v ^ -2.3. ^#tr^f. #7l ^^^-^-(11)^- £ la4 ^°1 3.bm^( 8 ) <y^.<4 ^ ^ 
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£ofli=. Q ^^5)^d> ^-1H^(8) ifl-^oflfe <S^O.S. ^%S\7}7\ oi^Cf. 4^ ^-71 
^*(8) ^ ^Hl «l«fl f^z}- 1*2) ^7?\}7} ^o.^ ^*(8) ^ 

^■1-^^ ^^1-5-^(11)01 ^^£]7l£ ^t}. ^Dl^-^-dl)^- 7^1^ #zj-*> 

Tg ^-7] ^Bfl^( 8 ) oj^-7]. nV^ # 7 ) Hlji ^ofl^ £ ibSf ^-o] j£o] t= ( V )7V ^3 
^ , ^^1-(8)^H1 #7l ^^1^-^(11)0] o^^Oj- ^S)*l ^rO.^, ^ofl Si 

#5-^ (re flow) ^4 ^l^*v^ ^r^JE # 7 1 ^-f7l7> ^^cf. , ^g- 

# «fl^ ^l^l = 0)7] fM}. 

«42H, ^ ^-^1» 3fl^*>7l 31 m-^o^ 7l^^ 4^1^ ti^o] AlS]^^. 

^ ^ 5U^r IHM^ ^ ^-g- *fl^HrHl 5U4. 

^ ^Hfl^ol §5^u> ^Sl 3£^H, ^ep]-.^. C^l* 5. 

7-1, ^<£sH 71^ #ofl sHli^ ^(recessed region)* 

l=f. Bl^l^^ <^°1 s£ 7 ] *}5Lx\) 71^ ^ ^ofl ^^Sr 

7) ^^l tiVi^j 71^; #S]-^n> ^S^Vcf. o] nfl ( a o V 7 ] 7^nVoj 

<3 #3 ^-71 ##«Jv£r a o 1- 7 ] 51 ^1^^ Lflo^ a o V 7] ^nVofl #1^.03. a o > 7 | 



35-6 



1020020050491 <Qt\: 2003/3/3 

#7l ^^r^-ol s^^o] ^^v} ^Jo] ^Jl^t}. ^f^iLS. 

W- ^el» ^>7l ^«fl>Hfe- #71 s]Afl^ ^> 7 > (aspect ratio)7 r 

ZL51J1 3.7l7> #cf. #5^n} ^Sl7> O.S. S)7l ^ *H ^ 

4 fe*^, ZLSlJl #5^} ^51 ^ ^M. ^Cf. Hf^^Tll, #7l 

#Bl-2:P> ^el^ 600W~1000W^1 ^^M, lTorr~6Torr2l °J-^ #^6))a1 

^ #71 «^P> H>^-^)s:>7ll 60^ Ol^ofl ^Sj^j ^ ^cf. 

#71 #el-^> ^sl^ Ar, H 2 , N 2) 0 2 , N 2 0, ^ NH 3 °-3L al-f^m nf-^^ ^bhs} 3 

°]5. S>q-<5] 7}^# ©l-g-^oi l"^*} ^Sl^ #7l tiVS^l 71^; #51 ^^6j) 

t^ D l-ff c -lt 160 °c °}a>}2) £r£°lM ^tr*}. 

#71 #7l M0CVD(Metal organic chemical vapor 

deposition)^ »^SLsL ^#*Kr ?H 4^^. #7l #« ^r«Kbarrier 

metal layerW^l, h>^s:>711 TiN, TaN, TiSiN, ^ TaSiN°-5. H-f-°1H 
Bfls]^ ajo^s. #^5L ^tr*}. ^-71 ^-^l^-^-o. MPACmethylpyrrolidine 

alane)* CVD^l *g^€ t ^^f. 

#71 wj-^ofl &oH, a 0 v 71 ^iDj-o. ^^^>7l ^<H1, #71 sl ^^ol 
#71 tih£*fl 71^: #51 ^^o]l iL^(ohmic) ^#^§- ^#1" ^ &t|-. #7l ^.Bi(ohmic) 
^^vo. Ti s - Ta^JL ^#^- ^ 

#71 ^ofl S^MA-l, ^^nl^nV^. ^*^>7l ^ofl , #7l ^**o] 

71 i&SLafl 71^- #S1 ^ofl #71 ^n}--g- ^^g- ^ ^cf. ^7] Al, W, 
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^« ^ &4. 

tb4. ZL&I14, Cx^H ^SH^ ^Al^oj] ^5]^ <$J1 4^ ^EflS ^ 

^4^4^ 3H4- 4€- t- 5E^r ^ 0 H1 $£4^- ^^O^Itt ^^Ml ^-53^8: 

4€- # 5E^r 4# ^1 2}^ ^ $144 S^r 4°H 34 7 fl^^ 

^JE $14. 5^ 1^1 $1<^4, % % ^^1"^ ¥?ll^r 44-71 44<*1 4^4 ^ 

^1 3°14. -i^^ #2^3:s ^4^1 ^<a^ ^ 

44\E4. 

<20> <^A]^ !> 

<2i> £ 2a vflx] £ 2e^ ^4 4^4^ ^ ^HH 4-E ^«?-§- ^4 

<22> £ 2a» 4^4°i , #3E*fl 7]#(21) ^Hl 4^4(23)* 3 #4 ^, 51*1^(25)1- 

^^*>4. <^7H, ^nv ( 23)^ ^44^0-3- ^^4. A oM 51^(25)^ 4^f 

«fl^ £^ 4°U= ^<5j ^ $14. 5£tt ^"71 4-^4(23)^- ^*fl44 QJL ^7) s.^ 
(25)^ ^ ^ $14. #4 51^(25)1- ##^£4(27)* ^4 

A cM #4 ^<£4(27)# ^*44 #4 £4^(25)^ ^« ^#4?!^ ^eh^(29) 
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* *§^4. #7] ^BJj t(2 9)-^ ^1^2). ^ ofl^ uL^vfl ^o]^ ( Hi 

o\^- t 44^1(Dual Damascene) §-^1-, SE^ afl^d np-=«. (groove) 

4 =^£4 ^ ^(hole) ^(grooveHS. °1 ^-§-7>^§>rf^ 

3J^r ^^HIXI 9l°] 3H4. ^71 ^#(29 H #7] *V5L%} 71^(21) 

iL^(ohmic) ^4(30)* 3#tr4. ^(ohmic) ^4(30)^- Ti 5E 

^ TaS. ^^1- ^ &4. 

£ 2b» #i*H , ^7] ^.5i(ohmic) ^4(30H 4>7l 1V5L^1 7^(21) 

^Tgofl ^s| (31) o. ^^^4.^71 ^4(31)-^ MOCVDCMetal organic 

chemical vapor deposition)^ wj-^AS. ^tr4. #7l ^r4(31)€: 
TDMAT(tetrakis-dimethyl-amido-titanium)4 -g-^r -fj-7] -$1.5. (Metal organic 

source)!- ^3xr TiN, TaN, TiSiN, ^ TaSiNilS oI^-o^Itt ZLfofl^ ^ 

3tt aWS. 44^1 ol^^^q. 

£ 2c# %^4°L #7] ^-#4(3lH ^"71 «KE3l 71^(21) #4 

#4^4 Sje^ tr4. °H, ^"71 *I<24(27)4 tf-?-^ #3 #7] ^4(31)£ 

>8-7l 2^1^ cgol tfl^ a o V 7 ] ^nV( 31 )o)l *»1 *H ^^^-S #7l #4^4 *1 3W 

^-S.44. ^1^^ #4^4 ^7l ^IH^ 
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•fr*)^. SE^. A oM ^^j*^ f^w] (aspect ratio)7> «HJ-*)*l-7fl 
, #7] ^Bl^ 600W~1000W^ ^#3^ , lTorr~6Torr^] #3 

#EJHH SU^r. 2^ <#7) l-ej-^n> j^e)^ wV^^Tll 60S: ol^ofl ^1^^ 

^ ^"71 #5^} Ar, H 2) N 2 , 0 2 , N 2 0, ^ NH3O.S. ol^H^ nfi^ 

A]Hfl^ ^o] £ ol-g.^ ^l^^cf. ^7} #^^-(31)^r ^ -fM 

^ ^ 3 7l ufl^-ofl E^L-g^ rtro) ^x>\5L ojcf. ^-4^(31)01 f2}^ D [ ^ 
^71 ^-#^-(31)^1 Hr^ol ^ol ZLofl trfs} Ti 

Ta^l #-B-lM ^o>^lcf. tcf^, ^-4^(31) o. ^em^o] -^e^u} <y*fl h}- 

^7> ^7]^ ^^-(31b)^- ^7> ^Tfl ^7^ #^(313)0.5. 4^711 si Cf. 

£ 2d* %!-£E*H, ^l^^^S. #5}^P> ^nV( 31 ) AVd] ^nl^nV 

(33)# 160°C °}-5}2] ^5L«\)*] #7} ^nl^pV(33)^- mo ° c ^£.o]}x] 

^^NS IH^I^^ K^o) nflji^ji nl-^ol ^lWli ^7] ^Til 

MPA(methylpyrrol idine alane)S ±±:7}^3, ^-g-^M CVD^I ^ 
^Hfl^l^ ^-f^l^^ i>i7>iS. DMEAAC dimethyl ethyl amine alane), 

DMAHCdimethyl aluminum hydride), TMAA(tr imethyl amine alane)-f-# ^r-§-*H-, 

MPA^ #Efl^ ^ 4i^7 r ^-i-ofl wjsfl oj-^^ol ^-^^>ZL ^zi- ^£7> ^cfl^ o. 

S. ^o}, £-^0} Alej^o] #^pV ^*<H1 3^-4. 

^-71 W^l-B-^-(33)^r <$7) ^lfl^(29) °HH O.S ^^M, ^-71 ^-f-P] 

1^(33)^ #e}^n> ^o] AV 7 ] ^nV(31b) ^ofliLcf ^-71 ^#(29) tfl 

^*l*Kr #^^> *)3)» ^711 ^ ^nv (31a) ^Hl ^^?11 3*^4. 
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(33)* ^#^-nfl, Ti Taxr ^^1^-^(33)^ ^71-^H A H ^ 2^=4 ^ 

f°M 0 ^^w^(33)^ ^^£1- -elTfl *14. 14^, Ti 2^r Ta^ 

71 ^nV( 3 i a )A o Vofl ^s pl -nT. ( 3 3) ol ^ ^o] f^Tfl ^c(. 

<27> £ 2e» ^"71 ^^Itet^^S)* CVD »^SL3. 7fl# 3#«H 

#(29)* « ^ ^nf. tf = ul-^iL^ #7l ^01^-^(33)^- C VD 3^ 
^, PVD^ i^E^ ^°.JL ^f^M ^7) #ej*(29)l- *fl* ^ 5atf. , el* 

S-?-(reflow) ^-§r <^5L $14. 

<28> <^Al^l 2> 

<29> £ 2f^ H>^-3l^ ^*HH 4"-& $ *Hr 

<30> ^ 4^ ^Hfe <H ^Alofl^) = 2a 2l ^-EfloflA-^ £ 2b^^l 5L 2d 

^ 4^* 141 ^7>^ ^^§H ^l-(29)* *fl^Rr 3* -^J^L *lcf. ^, 

5. 2t>2] ^4(31)* ^#*}^ #7fl, £ 2c^ ^-71 ^#s]-(31)-g- ^^o.^ #4^4 
^ 3 #31, ^ 5. 2d4 ^-7] ^01^-^(33)^. CVD 3#4tt #31* ^^o. 

S. ^*3<5M £ 2 f^^ ^-71 ^-Efl#(29)* ^ &4. ^Al^ofl^ ovoj ^3. ^ 

<31> <^ofl 1> 
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<32> igj^ofl olo]^ t^ D )¥ n -!-5] i^7l-^S. MPA7> 3^tH* &&-5}7) , n 

-r-^i, ^7fl£} 7l^(bare silicon substrates)* §«l*>^q-. #7] 7) 

^Hl MOCVD y o^* ^}-§-*H ^Ef^ ^S^(TiN)* ^^rW. 

<33> E]E^ ^S)-Bl-ol if^jg 71^1-^ 5. 4 7l] o) nf O S M-^fH^ ^ 

<34> [ S l] 





^-g- i 


^•ir 2 


3 


4 




0 


X 


0 


X 




MPA 


MPA 


DMEAA 


DMEAA 



<35> a 1* %1-J1*H, ZLf- l^ ZLf- 3<HH^ B)E]-^- ^s}-^ ofl ^^v} ^ e) 

<36> ZLf- loz). 3<HH^ #^*r ^e) 0>Efl2l S 29\ £9M. 

<37> [S 2] 







7hi -H-^ 








1 °y^ | 


400W 


1500sccm 


I 650 °C 


5 . OTorr 


60^ 



^-§- ^ ii^S, ZLl- is}- nl- 2<^H^r ^-^^ MPA* ^>-g-s>^o.^ ; nf- 34 
=lW 4^H^ ^sfl 7l#al DMEAA* ^>-§-*>^cf. Ihf-*! -b-^£- 602: ^-<£. f^£|SlOD] , 
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^M^ff ^ 130 tfl*l 180 iH^lw 5]-^ -^1 

I" £ 321 ZLEfl^l- <2&4. 

£ 3 -S: %^*>^, MPA1- ^1~§-*H 1^*1 w^M: f^t!" ^-1- 14 ZLf- 2^Mfe 
^-nl-^-nV^ ^v\] 7 \ DMEAA# A>-g-^ 34 nf 4<H1 Hl*fl §£$i4. ^, 

MPA» *r-g-SH #^-*>^ ( DMEAA1- A>-g-*V ^ ^-ofl ^^ £7 ]. ^eJ^g- 

°l^r MP A 2] ^-tJ- ^3:7> DMEAA <£^r7l nfl^-o] ^ 45.^4. tI] 

^7}, f^Kg-^} 160 °C X^oflA^ Hi- 13f ZLf- 2£) ^^-ul^-nVo) - 

^7} #^^> ^ -B-¥-^l 4^ *H?> M-^r ti}^, Zlf- 34 ZLf- 4*)H^ 130 vfl*l 

£1- M^^Tr ii^fiS} ^£7> ^^nl^-DVo| ^^7]-^ MPA-& A> 

-g-*fl<^M ^£7]- 160 °C ol^ojolo): c£ ^ o}t} 

<^^<^1 2> 

A 1 A 2 ^rtb ^e]€- 7l^rl-(bare silicon substrates)^: §t>l*r$i4. # 7 1 
1 % A] 2 7l^# #ofl M0CVD »^^r E]Ef^- ^^(TiN)^- ^^4. ^ v 

71 1 71^: ^"21 >y-7l ElEl-^- ^Sj-BV^l S'gofl 0>^^ A>-g-5:>^ ^Z^} *] s) 

^-g-*>^4. °H1 ^H, ^71 ^1 2 71^- #<£| ^-71 ElE)-^ ^S}-^ S^^l^ 
c^tc]*! #e^snl- ^El ^jE. ^-g-^1 &&4. ^"71 o>2^. ^ej-^n} *] ^ o. cf^- 

^ 1 3 4 ^-f MsHH ^l*r£4. 
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<43> ^7} t2}24 ^e] i 7 ]# 5j a 0 > 7 ] ^eJ-^p). ^e] ^ 

# #3 140 °C £:£°)H 60^^^ ^^*V^cf. n HA, 4-5-^1 3. 2°fl 

A-] j£^;jl ^-o] A o V 7 ] ^ 2 7 -|^. ^.ofl ^Pl^- ^ # 7 ] *fl 1 y\ % 

3 3 -§-3*1 ^ ^ 0 H1 iH^lir ^ 795 A ^ Sf-v^mr M_<%jl, ^-7} 

#^n> ^e] ^^oi 7]^- >y-ofl ^u]^- ^ 665A ^ i^cf. 

<44> [i 3] 









665 A 




795 A 



<^^^1 3> 

S. 4^ ^AHH 7\}^% ^ ^"2:^1^ *i7>^3f ^Pl^ 

(Transmission Electron Microscope, TEM)°-S. -M-^ 0 !*}. 

£ 41- %^-s\t£, «>£^ 7}$r ^i-ofl ^ f<g?|o^ CVD ^Vsj-n]-^ ^^cK aj. 
71 CVD ^>5l-^ sflE|^H f^til7> 3.5<?] ^-fr* ^^^f^^f. ^7l Qo] 
^ 44 yyonm ^ 220nnH&i}. #7] «>£^ 7]^-^ ^ofl ^-7) 

€-^*^ HiES)-^ rcfs^ ^-i^tt ^EHr ^s|-4* 50A^ *f-v\}3. ^^f^. #7l 
£|e]-%- TDMAT1- ii7}ii ^~§-*rTr M0CVD y G >^ SlS, ^-^§>^nf. ^>7l £}Ef^ 
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#5.^1 K x$^ ^g^pj-ofl t#Al7]&cK ^-71 fe}^p}^ cf^- 

<48> [S_ 4 ] 







-H-^ 








800W 


1500s c cm 


650 'C 


5.0Torr ! 20^ 



<49> #7] #2}^P> B|l=Hr ^Vofl C VD A>-§-^>a^ ^ *1 ^ ^ 

*>^T^. ^"71 ^-f-^ ^ ^tr CVD 140 M ^H^H MPA 7fif A> 

-g-*H SEtb, A oM ^-f^l^- ^ ^ Ai-ofl^ 600A^1 ^7)1^ 

<50> <^J*M 4> 

<5i> S. 5a ^ S. 5b^ ^ ^Efl 7l^ofl trj-e^ *fl^ 5L?A^ ^ 

igv}^ (Scanning Electron Microscope, SEM)AS. Ir^tr 4^1t°14. 
<52> £ 5a ^ £ 5b* t^sfoj , ^ol 300nmolJl, f^til7} 5.0^ ^-&<>1 ^ 
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4. #71 ^44^ TDMAT* 7}il 4 -§-4^1 MOCVD °l-§-44 ^4 

5S4. ZL^JL, £5a4 714^ #e|^nHl 2n#4 £ 5b4 iJh£*J| 4 4*11 

^ #4^H1 ^#A}7l*j ^Cf. Aj. 7 ] l-^n>^ S 4fi}. ^ ^ ^^Al7l^ 
rf. z]-z]-o| a> £ ^ 7l ^. Aj-ofl MP A!- ii7}iS 4-§-4:n. CVD 4^-§: °l-g-^H t-f-^lw 
4# ^44^4. o]nfl 140°C^Z7, Aj. 7 ] o^ D )-rto. ^^-Aj-ofl^l 600 A 4 

^-TflS. ^4£4. Aj-71 z|44 ^IHS.^- ^cf^. :?r ^7>^4^n]^ c 

5a ^ 5b# ^534. £ 5a^|Ai^, <£-^4i3- s)*}^ ^ 0 <347l 

444 444^ 4444 443 ^44 o eMLul - ^.^ fls q. 

^cf. 45}^ £ 5a ^ ^4^ ^o) ^fl S 44 2e«|| t£oli}. £ 5b 

44^, ^* 4^1 *§^44 *4 4 5L<#4 ^H^lTir* 44^ ^ 

4. 

<53> <444 5> 

<54> AJ^^l 544^ ^ofl 44 £ 5b44^ ^^ 7 )^d\)A] <£^4^- ^o) O.S. 

^44 ^-f ^#5.^- ^4°-^ ^-ir^r 5U^r4» 1^4 4^44 4^44. 



5L 6a ^ 6b^r 44 4 4^4 ^2fl 7l^^ tcj-e}- 44^1^ se« 

^444 44^(SEM)J1^ 44 4. 

51 6a 4 £ 6bl- 4^44, ^4 34 44 <$^l 3Lo] 300nmol^L, ^%*}7} 5.0 

714 #4 4^4 4 v 7l ^1-4 ^44* 4^ ^^44 E)Ef^- 4 
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44^8: ^^SS^. A o v 7l ^^-w *14-4£- TDMAT* 7}iS A]-g-^]-zi MOCVD 4^-§- 

°l-8-*H ^^SH**. ^4^, £6a4 451*fl 7) &°\] #^pH1 ^f^H^ZL S. 6b 

4 71^^]^ ±^X\?]7) ^rOj-Uf. ^-7] S-e^pj.^ ^ 4 <2|. ^o. ^ 

«HM ^344 ?1 534. 444 «K£*fl 4# 44 MPA# ±^7}iS A>-g-*>jL CVD ^-g- 
4 -§-44 ^4^4^- ^44534. 44 ^£-5L^ 140°C^J1 ( 44 ^ D l-B-^ ^ 
^SMH 600A4 ^15. ^4534. ZL^ji, 4z)-°) aVE^l 4^ ^H] PV D 4^ 
-g-44 W^-H-^- 7400A #444 44 ^ *fl$4. £ 5b4 7>o] iLc] = 7 } *§ 

44&-ir ^» 4444 iL4^«- aflT^l 44 4«S^- 585°C44 3£-^4 

*1^4£4. 44 444 2eJxa ^c^jn ^Af ^n]^ ^<3<sH 5. 6a4 £ 

6b» <S534. £ 6a°114^ ^bh# 4444 4^4^ 4 jiojc o^o] *fl^3l44 £ 6b 
^H^r ^«J* 4^<H1 45144 <£^4^ ^o^^s.^ jiol£i7l- fg^sq^^ s}-oi^ ^ 
5U534. 

444 4^ 5# #*fl, tf^l¥ ^4 cg^o.^ ^444 ^l-S-f 
4*S*fl£l ^0)1=7}- *)1444 4 ^ 5U4. ^44^ &&44 #^44 6.14 

-^«-4 4^1.51 ^4 44, 4^<i 4 4 54 4-^ 441- &&4. 
[^4 Jl41 

4M 44 4-¥-4i3- ^-i- ^44^ 4^ 4 4^, 4434 #4^4 44 
441- ^44^4, 4°fl 4 44 &°-4, 44-E5L4-I- #tH1 44 

^ 444 4sl4-& ^4 t 5U4. ££4, 160 1 444 ^ MPAl . ^ 7 >^ 
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(morphology)^ ^sj-^ IHM^ 
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1] 

te^l ^"Ofl ?i<£^ ^*Hr #3]; 

A oM ^<3^8: 51^]^ (recessed region)* ^-^ 

<4=*r ^i^tt ^^M: ^*Rr ^Tjl; 

#7l 5fe te^l 71^ S^ofl #^n> ^ si (plasma treatment)* 3 

-g-^Hr #31; ^ 

^"71 f5}SD} tiV£^] 71^;^ ^ ^ 0 H1 160°C°1*}^| £r5lol}^ IH^I^ 

2] 

1 %H1 , 
3] 

^1 1 IN ^^H, 
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4] 

^■7] •^■^sv^r MOCVDCMetal organic chemical vapor deposition)^ o_g_ i§s§ 

[3^8" 5] 
^1 4 

6] 

A o v 7l ^-^^ TiN, TaN, TiSiN, ^ TaSiNA^ nf-ollA] ^H]^ 

^o]S. a>}^°\ ^*Rr 3* *}^r iH^l^f 

7] 

*Q 1 *cHl 9X^^\, 

^"71 ^ul^-nvo. MPACmethylpyrrolidine alane)* ^-g-sH CVD^ ^ 

i^^r 8] 

1 %H1 9X°]*\, 
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^7] #efsn> ^s]^ Ar, H 2 , N 2 , 0 2 , N 2 0, ^ NH 3 °-S zLf-o)H 

9] 

^7} #B}^n> ^e]^- iTorr~6Torr^ ^HH ^s]^ ^ ^ 

10] 

#7] t£}SP} ^Sjfe 600~1000W£] A>-g-*H ^s)^- ^-g- ^io s ^ 

11] 

12] 

^ 1 %H] , 
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131 

*H 12 %H1 91°]*], 
[^T 1 * 14] 

*H 1 5a°H, 

#7i #^°> ^3*Hr #31; ^ 
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[5. lb] 
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IS- 2a] 
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IS. 2d] 
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15- 2e] 
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[5. 2f] 
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[£ 3] 
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4] 
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[i 5b] 




Al 
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[£. 6a] 




Al 
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[S. 6b] 



Al 
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